Chemical and surgical lesions of rat olfactory bulb: changes in thyrotropin-releasing hormone and other systems.
Stereotaxic injection of kainic acid (15 micrograms) into rat olfactory bulbs was accompanied by a 53% (n = 4; p less than 0.02) depletion of endogenous thyrotropin-releasing hormone (TRH) as compared to sham-operated controls 2 weeks postlesion. TRH levels remained unaltered in three other caudal regions. Bulbar kainate lesions produced a 58% (n = 5; p less than 0.001) decrease in TRH receptor binding capacity without affecting the receptor affinity. Kainate lesions also reduced bulbar muscarinic and benzodiazepine receptors by 60% and 48%, respectively. Again, no changes in TRH receptors were apparent in six other brain areas after bulbar kainate treatment. Injection of the dopaminergic neurotoxin, 6-hydroxydopamine (8 micrograms), into rat bulbs decreased TRH receptors by 35% (n = 4; p less than 0.05) 1 week postlesion. One month after surgical bulbectomy, TRH and TRH receptor levels in a number of brain areas were unaltered compared to those of control animals. These studies suggest that TRH in the olfactory bulb originates intrinsically and may be produced predominantly for local use. Secondly, TRH receptors in the bulb appear to be postsynaptically localized on intrinsic neurons, although a small proportion are also associated with presynaptic elements of dopaminergic noradrenergic neurons. Bulbar TRH receptors exhibited nanomolar affinity and a pharmacological selectivity akin to that of the pituitary gland and other brain regions.